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Summary A 72-year-old man with an old myocardial infarction was admitted to our hospi-
tal for cardiac reexamination. He had suffered from an inferior myocardial infarction when he
was 60-year-old. The left ventriculogram had then shown a small contractile diverticulum at
the apical portion of the left ventricle. Anterior myocardial infarction had recurred when he
was 63-year-old. The left ventriculogram performed after the anterior myocardial infarction
revealed that the diverticulum had become dilated and non-contractile. On admission, electro-
cardiography and chest X-ray showed no remarkable changes from the previous studies. Cardiac
computed tomography (CT) demonstrated an apical left ventricular diverticulum with narrow
communication to the main chamber and myocardial discontinuity of the wall at the site of the
diverticulum. Tc-99m tetrofosmin myocardial images showed a perfusion defect in the apex.
We presumed that a muscular left ventricular diverticulum had changed to the ﬁbrous type
after the anterior myocardial infarction. Cardiac CT imaging provides accurate evaluation of
the left ventricular diverticulum and is useful for the differentiation between a left ventricular
sm.
f Cardiverticulum and an aneury
© 2010 Japanese College o∗ Corresponding author. Tel.: +81 761 51 5551;
ax: +81 761 51 5557.
E-mail address: k-mori@houju.or.jp (K. Mori).
I
L
m
n
n
t
i
878-5409/$ — see front matter © 2010 Japanese College of Cardiology.
oi:10.1016/j.jccase.2010.01.005diology. Published by Elsevier Ireland Ltd. All rights reserved.
ntroduction
eft ventricular diverticulum is a rare cardiac malfor-
ation ﬁrst described in 1838. The clinical proﬁles and
atural course are unclear, and treatment strategies have
ot yet been established [1,2]. In previous communica-
ions the terms aneurysm and diverticulum have been used
nterchangeably and deﬁnition of the two entities remains
Published by Elsevier Ireland Ltd. All rights reserved.
s
o
g
a
a
h
t
a
b
b
s
m
a
(
l
m
c
e
i
u
c
D
T
r
d
a
i
nChange of characteristics of LV diverticulum after MI
incomplete [2], and to the best of our knowledge, the effect
of myocardial infarction on a left ventricular diverticulum
has not been reported. We report here on a case of left
ventricular diverticulum, the characteristics of which were
changed after a myocardial infarction.
Case report
A 72-year-old man with an old myocardial infarction was
admitted to our hospital for a cardiac reexamination in
March 2009. He had suffered from an inferior myocardial
infarction when he was 60-year-old (May 1997). Emergency
coronary angiography revealed occlusion of the mid por-
tion of the right coronary artery and percutaneous coronary
intervention (PCI) was performed. A left ventriculogram had
shown a small contractile diverticulum at the apical portion
of the left ventricle and the akinetic inferior wall (Figure 1a
and b). Anterior myocardial infarction had recurred when
the patient was 63-year-old (May 2000). Emergency coronary
angiography revealed occlusion of the proximal portion of
the left anterior descending coronary artery and PCI was per-
formed. Tc-99m pyrophosphate (PYP) scintigraphy showed
abnormal uptake in the apex of the heart (Figure 2a). Left
ventriculography, performed when the patient was 67-year-
old (June, 2004), revealed that the diverticulum had become
dilated and non-contractile (Figure 1c and d).
On admission, no abnormal physical ﬁndings were noted,
and the results of laboratory tests were unremarkable, as
were the chest X-rays. The electrocardiography showed
Q waves and inverted T waves in leads II, III, and aVF
(Figure 3). The echocardiography showed a non-contractile
aneurysmal cavity at the apical portion of the left ventri-
cle. Coronary angiography revealed no signiﬁcant stenosis
in the left and right coronary arteries (Figure 4). Left ven-
triculography revealed an aneurysmal dilatation showing the
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Figure 1 Left ventriculography performed after an inferior myocar
(arrows) at the left ventricular apex connected with the main cavity
inferior infarction (a and b). Left ventriculography performed after a
shows the non-contractile aneurysmatic cavity (arrows) at the left ve33
o-called dumbbell-like deformation at the apical portion
f the left ventricle (Figure 1e and f). Electrocardiogram-
ated cardiac computed tomography (CT) was performed,
nd multi-planar reconstruction images demonstrated an
neurysmal chamber at the apex of the left ventricle which
ad relatively narrow communication (diameter: 0.9 cm) to
he main chamber and discontinuity of the myocardium
t the site of the aneurysmal chamber (Figure 5a and
). Volume-rendered images from cardiac CT showed the
ulge near the apex of the left ventricle, being larger in
ystole than in diastole (Figure 5c and d). Tc-99m tetrofos-
in myocardial images showed a perfusion defect in the
pex and decreased perfusion in the inferior myocardium
Figure 2b). We suppose that a left ventricular diverticu-
um was changed from muscular to ﬁbrous after anterior
yocardial infarction. Because our patient had no signs of
omplications such as arrhythmias, heart failure, or systemic
mbolization, surgical resection was not performed, and he
s managed with anticoagulant therapy and will be followed
p with close attention to symptom development of compli-
ations.
iscussion
he presence of a localized left ventricular bulge could be
egarded as either an aneurysm or a diverticulum [3—5]. The
ifferential diagnosis between a left ventricular aneurysm
nd a diverticulum remains a matter of debate [4,5]. On
maging studies, the diverticulum is considered to have a
arrow connection with the ventricle. In contrast, in an
neurysm the maximal internal width of the connection is
sually wider than the aneurysmal cavity [1,3]. Aneurysms
f the left ventricle show no contraction and a paradoxical
xpansion in the systole [6]. Left ventricular diverticula are
lassiﬁed into muscular and ﬁbrous types [5,7]. The muscu-
dial infarction (May 1997) shows a ﬁnger-like contractile pouch
and the akinetic inferior wall (arrow heads) resulting from an
n anterior myocardial infarction (June, 2004 and March, 2009)
entricular apex (c—f).
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aigure 2 Tc-99m pyrophosphate scintigraphy (May 2007) show
yocardial images (March 2009) showed a perfusion defect in th
arrowheads) (b).
ar type is contractile synchronously with the left ventricle
nd originates from the left ventricular apex, inferior, or
osterior lesions. The ﬁbrous type is not contractile and
riginates most frequently from the base of the left ven-
ricle, but occasionally from the apex [6]. Depending on the
mount of myocardial ﬁbers involved, diverticula may be
rimarily muscular or ﬁbrous in nature [1]. Previous studies
ave reported that the muscular tissue in the diverticu-
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Figure 3 Electrocardiogram shows Q waves anabnormal uptake in the apex (arrows) (a). Tc-99m tetrofosmin
x (arrows) and decreased perfusion in the inferior myocardium
um might be replaced gradually by ﬁbrous tissue [8,9]. In
he present case, the left ventricular diverticulum at the
pex was enlarged and had become non-contractile after
n anterior myocardial infarction. Cardiac CT demonstrated
he width of the connection was smaller than the diame-
er of the akinetic aneurysmal chamber and there was a
ocal discontinuation and disruption of the myocardial tissue
urrounding the aneurysmal chamber; which suggested the
d inverted T waves in II, III, and aVF leads.
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lFigure 4 Coronary angiography shows no signiﬁcant stenosis i
left anterior descending artery.
presence of transmural ﬁbrosis of the left ventricular diver-
ticulum. In addition, myocardial perfusion imaging with Tc-
99m tetrofosmin showed a perfusion defect in the apex. The
apex of the left ventricle received its blood supply from the
left anterior descending artery in this patient, and Tc-99m
PYP scintigraphy showed uptake in the apex when anterior
myocardial infarction occurred. Therefore, we presumed
that an obstruction of the left anterior descending artery
had resulted in infarction of the diverticulum at the apex
and the diverticulum had changed from muscular to ﬁbrous.
The etiology of the left ventricular diverticulum remains
unknown, but it is speculated that cardiac diverticula may
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Figure 5 Multi-planar reconstruction images of cardiac compute
connection with the left ventricular cavity is narrower compared wit
of the myocardial layer at the left ventricular apex. Volume-render
apical left ventricular wall (c and d). The bulge is more prominent in
c and end-systolic frame: b and d).left and right. Coronary arteries. The apex is perfused by the
ccur as a result of focal weakening of the ventricular
all due to an interruption during embryogenesis, infection,
r local ischemia of the ventricular wall due to stenosis,
ypoplasia, or intimal proliferation of the coronary arter-
es [3]. The diverticulum in this case was classiﬁed as
ongenital because no known causes of acquired diverticu-
um were discovered. Congenital ventricular diverticula are
ften asymptomatic and usually found incidentally during
iagnostic imaging procedures performed for other rea-
ons, but may cause systemic embolization, heart failure,
alvular regurgitation, ventricular tachycardia, ventricu-
ar wall rupture or sudden death [2,5]. Currently there
d tomography in the RAO view (a and b). Note the width of
h that of the aneurysmatic cavity (arrows) and discontinuation
ed image in the RAO view shows a focal bulge (arrows) of the
the end-systole than end-diastole. (End-diastolic frame: a and
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re no evidence-based guidelines for management of the
solated left ventricular diverticulum [2]. Most patients
ill remain asymptomatic, with no complication during
ong-term follow-up [5]. Because our patient had no com-
lications associated with his left ventricular diverticulum,
e was managed conservatively with anticoagulant therapy.
ﬁbrous left ventricular diverticulum has a higher possibil-
ty of complications such as systemic thromboembolizm or
upture than the muscular type [2,5,6,8,10]. Therefore, in
his patient, we should be cautious for complications associ-
ted with his left ventricular diverticulum and recommend
urgical resection if they occur.
onclusion
e report on a case of left ventricular diverticulum, the
haracteristics of which were changed after a myocardial
nfarction. Cardiac CT is useful in identifying patients with
cardiac diverticulum and for accurate evaluation of the
haracteristics of the left ventricular diverticulum.eferences
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